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2 , [11]. $\mathrm{M}\mathrm{R}98\mathrm{m}:35130$ . .





, , $\mathrm{R}$ ($\mathrm{R}^{m}$ )
1
. $\phi(x)$ $L>0$ ,
$\phi_{L}(x)=\frac{1}{L}\phi(\frac{x}{L})$ , $L>0$ ,
. $f$ (x) ,
$\phi L*f(x)$ $= \int_{-\infty}^{+\infty}\phi L(x-y)$ $f(y)dy$
$Larrow\infty$ , $\mu$ ($\mathrm{L}^{\infty}(\mathbb{R})$ ) ,
,
$\lim_{Larrow\infty}\int_{-\infty}^{+\infty}\phi_{L}*f(x)u(x)dx=\mu\int_{-\infty}^{+\infty}u(x)dx$
$u(x)\in \mathrm{L}^{1}$ (R) , $\mu$ $\phi(x)$
\psi , $M_{\phi}(f)$ . $\phi(x)$ \psi
\psi . , \psi
$f$ (x) 1) , , $\phi_{L}*f$ (x) $M_{\phi}(f)$ ( $\mathrm{L}^{\infty}(\mathbb{R})$ 1) )
, $f$ (x) , $-\phi-$ .
2.1 $f(x)\in \mathrm{L}^{\infty}(\mathbb{R})$ ( $f^{\pm}$ ) $\lim_{xarrow\pm\infty}f(x)=f^{\pm}$
. , $f$ (x) $\phi(x)$ E
,
$M_{\phi}(f)=f^{+} \int_{-\infty}^{0}\phi(x)dx+f^{-}\int_{0}^{+\infty}\phi(x)dx$
. $f$ (x) $\phi$- $f^{+}=f^{-}$
.
2.1 $f(x)\in \mathrm{L}$“ $(\mathbb{R})$ , $\phi(x)$ \psi
, $\psi(x)$ $\psi$- , ,
$M_{\phi}(f)=M_{\psi}(f)$
. , .
4 , ffl }$\mathrm{h}$ . $\text{ }$ $\mathrm{B}\mathrm{a}$ . Paul
L\’evy ([7]) . . J.-P. Kahane
([4]) .
148
, . , ,
. ,
$u(t, x;f)= \frac{1}{2\sqrt{\pi t}}\int_{-}^{+}$j $\exp(-\frac{(x-y)^{2}}{4t})f(y)dy$ , $t>0$ , (1)
.
2.1 $f(x)\in \mathrm{L}^{\infty}(\mathrm{R})$ , $\epsilon>0$
, $x$ $T_{\epsilon}>0$ , $t\geq T_{\epsilon}$
$|$u(t, $x;f$) $-M(f)|<\epsilon,$ $-\infty<x$ $<+\infty$ ,
.
2.1 , $u(t, x;f)$ $f.(x)$ ($tarrow 0$ )
$\mathrm{L}^{\infty}(\mathrm{R})$ .




2.1 $f(x)\in \mathrm{L}^{\infty}(\mathrm{R})$ , $b(x)$ $b(x)f(x)$
$|f$ (x)|
, , $M(|f|)=0$ .
$N(\mathbb{R})$ , $f(x)\in \mathrm{L}^{\infty}(\mathbb{R})$ $|f$ (x)| $M(|f|)=0$




2.2 $f(x)\in \mathrm{L}^{\infty}(\mathrm{R})$ . $\epsilon>0,$ $R$ >0 ,
$e_{\epsilon,R}(f)=$ { $x\in \mathrm{R};|f(x)|>\epsilon,$ $|$x $|\leq R$ }
$e_{\epsilon}(f)=\{x\in \mathbb{R};|f(x)|>\epsilon\}=\cup e_{\epsilon,R}(f)R>0$
5 [6] . [2], [1] $<,$ [2] , [1]
. , Bohr ([8]).
, [3] , .
148
. $f\in N$(R) , $\epsilon>0$ ,
$\lim_{Rarrow+\infty}\frac{||e_{\epsilon,R}(f)||}{R}=0$






. $f(x)\in N$(R) , $f(x)\not\in \mathrm{L}^{\mathrm{p}}(\mathrm{R}),$ $1$ \leq p $\infty$ , .
$\phi(x)$ \psi , ,
,




2.4 $f$ (x), $g(x)\in \mathrm{L}^{2}$ (R) ,
$h(x)= \int_{-\infty}^{+\infty}|f(x+y)-g(y)|^{2}dy$
$\mathrm{r}$ , $\mathrm{e}^{-ix}$ \mbox{\boldmath $\xi$} $h$ (x), $\xi\in \mathbb{R}$ , , ,
$M(\mathrm{e}^{-ix\xi}h(x))=\{$
$||f||_{2}^{2}+||$g $||_{2}^{2}$ , $\xi=0$
0, $\xi\neq 0$
. , $||$ $|$ |2 $\mathrm{L}^{2}$ (R) $\Delta$ ,
3
$\phi(x)$ . $f$ (x), $g(x)\in \mathrm{L}^{\infty}(\mathbb{R})$ ,
$\lim_{arrow+}$
$\frac{1}{L}\int_{-\infty}^{+\infty}\phi(\frac{x-z}{L})f(y-z)g(z)dz$ , $-\infty<y<+\infty$ ,
, $f$ $g$ \psi , $f\otimes_{\phi}g$(y)





\leftarrow , $\phi$- $\phi$- :
$M_{\phi}(F_{y}(f,g))=f\otimes_{\phi}g(y)$ .
, $F_{y}$ (f, $g$ ) $(x)$ , .
, $f,$ $g$ . ,
$\lim$ $\sup|\phi L*Iy(f,g)(x)-f\otimes_{\phi}g(y)|=0$
$Larrow+\infty x,y$
, $f,$ $g$ .
.
3.1 $f\in \mathrm{L}^{\infty}(\mathbb{R})$ $g(x)\equiv 1$ \leftarrow ( )
$f$ \psi ( ) .




3.2 $f,$ $g\in \mathrm{L}^{\infty}(\mathbb{R})$
$\lim$ $f(x)=f^{\pm}$ , 1im $g(x)=g^{\pm}$
x\rightarrow x\rightarrow \pm 0
. , $\phi(x)$ , $f,$ $g$ \psi
,
$f \otimes_{\phi}g(y)=f^{-}g^{+}\int_{-\infty}^{0}\phi$(x) $dx+f^{+}g^{-} \int_{0}^{+\infty}\phi$ (x) $dx$
. , $f\otimes\emptyset g=g\otimes\phi f$
$(f^{+}g^{-}-f^{-}g^{+})( \int_{0}^{+\infty}\phi(x)dx-\int_{-\infty}^{0}\phi(x)dx)=0$
.
3.2 $f\in \mathrm{L}^{\infty}(\mathrm{R})$ , , $g(x)\in \mathrm{L}^{\infty}(\mathrm{R})$
. , $f(x>)\in N(\mathbb{R})$ . ,
$f(x)\in N$(R) $g(x)\in \mathrm{L}^{\infty}(\mathbb{R})$ .
$f\otimes g(\psi=0$ . , $N(\mathrm{R})$ .
.
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3.3 $f$ (x), $g(x)\in \mathrm{L}^{\infty}(\mathbb{R})$ . $f$ (x)
$\psi(x)$ $\psi$- ( , ) , $f\otimes g(\dot{y})$




3.1 $f$ (x), $g$ (x) , $f$ (x) . $M(f)=0$
$M(f\otimes g)=0$ . $M(f)\neq 0$ , $g$ (x) .
3.2 $f$ (x), $g(x)$ , $f$ (x) . ,
$f\otimes g$ $\psi$ $\psi$- . , $g$ (
$\phi$ ) \phi , (2) .
3.3 $f$ (x), $g$ (x), $fi$ (x), $g_{1}(x)\in \mathrm{L}^{2}$ (R) ,
$h(x)= \int_{-\infty}^{+\infty}|f(x+y)-g$ (y)|2 $dy,$ $h_{1}(x)= \int_{-\infty}^{+\infty}|f1(X+y)-g_{1}$ (y)|2 $dy$
. $h$ (x) $h_{1}$ (x) ,
$h\otimes h_{1}(y)=(||f||_{2}^{2}+||g||_{2}^{2})$ ( $||f_{1}||_{2}^{2}+||$g1 $||_{2}^{2}$ )
.
, .
3.4 $f$ (x), $g(x)\in \mathrm{L}^{\infty}(\mathbb{R})$ , . $f$ $g$
$\phi(x)$ \psi , $f\otimes\phi g$ $\psi(x)$
$\psi$- , (2) .
3.5 $f$ (x), $g(x)\in \mathrm{L}$“ $(\mathbb{R})$ $\phi(x)$ ,
$f$ (x) , $g$ (x) . , $f\otimes_{\phi}g$
$\psi(x)$ $\psi$- , (2) .
, $f$ $g$ , $\phi$ $\psi$
(2) .









3.6 $f$ (x), $g(x)\in \mathrm{L}^{\infty}(\mathbb{R})$ \psi . $f$ (x) $T>0$
, $g$ (x) $\phi$- , $f\otimes_{\phi}g$ (y) $T>0$ .
( )
. , 7 ,
, .
, , .
3.1 $f$ (x), $g(x),$ $h(x)\in \mathrm{L}$“ $(\mathbb{R})$ . $f$ (x) $h$ (x) ,
, $f$ (x), $g(x)$ $g$ (x), $h$ (x) , , $f$ (x), $g\otimes h$ (x),
$f\otimes g$ (x), $h$ (x) . ,
$f\otimes(g\otimes h)(y)=(f\otimes g)\otimes h(y)$ , $-\infty<y$ $\infty$ ,
.
3.5 $f$ (x), $g$ (x) 3.2 , $h$ (x) $\in \mathrm{L}$“(R)
$\lim_{xarrow\pm\infty}h(x)=h^{\pm}$ . $\lambda$ 3.5 ,
$f\otimes_{\phi}(g\otimes_{\phi}h)(y)-(f\otimes_{\phi}g)\otimes_{\phi}f(y)$
$=(f+_{g^{-}-f^{-}g^{+})(h^{+}(1-\lambda)^{2}-h^{-}\lambda^{2})}$
$+$ ($r+$h–g-h$+$ ) (f“-f$-$ ) $\lambda(1-\lambda)$
. , .
4
, , $\mathrm{L}^{\infty}(\mathbb{R})$ $\mathrm{L}_{ad}^{\infty}(\mathbb{R})$
.
4.1 $\mathrm{L}_{ad}^{\infty}$ (R) , $\mathrm{L}^{\infty}(\mathrm{R})$ , $M$ $\mathrm{L}_{ad}^{\infty}(\mathrm{R})$
.
, $\mathrm{L}^{1}$ (R) , $\mathrm{L}_{ad}^{\infty}$ (R)
. , Lp(R)
.
, , , $\mathrm{L}_{ad}^{\infty}(\mathbb{R})$
. , .
, ,






$e_{\xi}(x)=e^{ix\xi}$ , $\xi\in \mathbb{R}$ , $(3)$






4.1 $f\in \mathrm{L}$“ $(\mathbb{R})$ . ,
:
(a) $f$ $e_{\xi}$ ;





4.1 $f,$ $g\in \mathrm{L}_{ad}^{\infty}$(R) , $e_{\xi}$ $f$ $e_{\xi}$
$g$ . , $f\otimes g$ $e_{\xi}$
,


























, 4.1 t . (4)
, $M(e_{-\xi}\cdot f)$ $f$ $e_{\xi}$- .
, , , , ,
$f(x)=\sim-\infty+\infty e^{ix\xi}d\nu_{f}(\xi)$ (5)
,
$f \otimes g(y)=\int_{-\infty}^{+\infty}M(e_{-\xi}\cdot g)e^{iy\xi}d\nu_{f}(\xi)$ (6)
. ,
, .
A.l $\xi\in \mathbb{R}$ , $e_{-\xi}|f$
$f\in \mathrm{L}^{\infty}(\mathbb{R})$ $Q(\mathbb{R})$ 9. $Q(\mathbb{R})$ . , $Q(\mathrm{R})$
?
$f\in Q(\mathbb{R})$ ,
$\sigma^{\mu}(f)=\{\xi\in \mathrm{R};M(e_{-\xi}\cdot f)\neq 0\}$
9 [4] , , [5] Kahane Ryll-Nardzewski
, Besicovitch [1] J . ,
, [1] . , , [10]
. , Web ,
. , Studia Mathematica 21
[9] . .rMarcinkiewicz(-Besi\infty vitch)
$\mathrm{J}$ . $\backslash$ ,





10. $f\in N$(R) $\sigma^{\mu}(f)=\emptyset$ . , $\sigma^{\mu}(e_{\xi})=\{\xi\}$
.
A.l $f\in Q$(R) . $\sigma^{\mu}(f)$ .
$\sigma^{\mu}(f)$ . , $M$ ,
$v(\xi)\in S$(R) ,
$\int_{-\infty}^{+\infty}M(e_{-\xi}\cdot f)v(\xi)d\xi=M(\int_{-\infty}^{+\infty}e^{-:\xi x}v(\xi)d\xi\cdot f)=M(\hat{v}\cdot f)$
. , $\hat{v}\cdot f\in N$(R) , 0 .
, $M(e_{-\xi}\cdot f)=0$ . $\sigma^{\mu}(f)$
, 2.1 , Kahane
[4] . , $f\in Q(f)$
$\sigma^{\mu}(f)=\cup n=1\infty\{\xi;|$M$(e_{-\xi} \{f)|>\frac{1}{n}\}$
.
A.l $\sigma^{\mu}(f)=\emptyset$ $f\in Q(\mathbb{R})$ $Q_{0}$ (R) .
$N(\mathbb{R})\subset Q_{0}(\mathbb{R})$ , 11.
A.l $f,$ $g\in Q(\mathbb{R})$
$\sigma’(f\otimes g)$ $\subset\sigma^{\mu}(f)\cap\sigma^{\mu}$ (g)
12. , $f\in Q_{0}$ (R) , $f\otimes g\in Q_{0}(\mathbb{R})$ .
, $f\in \mathrm{L}^{\infty}(\mathrm{R})$ , $g\in \mathrm{L}^{1}(\mathbb{R}),$ $||g||_{1}\leq 1$ , $f*g$
$W^{*}(f)$ , $f$ .
A.l $f\in \mathrm{L}_{ad}^{\infty}$(R) $M(f)\in W^{*}(f)$ . , $f\in Q(\mathbb{R})$
$M(e_{-\xi}\cdot f)e\xi\in W^{*}(f)$ .
( , $\mathrm{L}^{\infty}(\mathbb{R})$ )
$W^{*}(e_{-\xi}\cdot f)=e_{-\xi}W$\sim f), $f\in \mathrm{L}^{\infty}(\mathbb{R})$ , .
, $f\in \mathrm{L}^{\infty}(\mathrm{R})$ ,
$\underline{c\xi e\langle\in W^{*}(}f)$ , , $c_{\xi}\neq 0$ ,
10[4] , [10] . A.l .
llQo(R) [4] $R\mathit{0}$ $\mathrm{L}^{\infty}(\mathbb{R})$ . , [4]
, , Th\’eor\‘eme 2 $Q_{0}(\mathrm{R})$ .
, .
12 [10] Proposition 6.1 .
158
$\xi\in \mathbb{R}$ $f$ , $\sigma^{*}(f)$
. 13, .
A.2 $f\in Q$(R) , $\sigma^{\mu}(f)\subset\sigma^{*}(f)$ .
A.2 $g\in \mathrm{L}^{1}$ (R) . $f\in \mathrm{L}_{ad}^{\infty}$(R) , $f*g\in \mathrm{L}_{ad}^{\infty}(\mathbb{R})$
,
$M(f*g)=M(f) \int_{-\infty}^{+\infty}g(y)dy$
. , $e_{-\xi}\cdot f\in \mathrm{L}_{ad}^{\infty}$ (R) , $e_{-\xi}\cdot(f*g)\in \mathrm{L}_{ad}^{\infty}$ (R) ,
$M(e_{-\xi}\cdot(f*g))=\hat{g}(\xi)M(e_{-\xi} f)$
. , $\hat{g}(\xi)=\int e^{-ix\xi}g$(x) $dx$ .
, $c_{\xi}e_{-\xi}=f*g,$ $g\in \mathrm{L}^{1}$ (R) , $c_{\xi}=\hat{g}(\xi)M(e_{-\xi}\cdot f)$
. , $M$ $\mathrm{L}^{\infty}(\mathbb{R})$
, $\sigma^{*}(f)\subset\sigma^{\mu}(f)$ , , $\sigma^{*}(f)=\sigma^{\mu}(f)$
. , $f\mapsto M$ (f) $\mathrm{L}^{\infty}(\mathbb{R})$
.




. (x) $\in N$(R) , , $M(c_{n})=0$ . $c_{n}$ (x) $c(x)\equiv 1$
. , $kI(c)=1 \neq 0=\lim M(c_{n})$ .
, $f\in \mathrm{L}^{\infty}(\mathbb{R})$ $(\in \mathrm{C}_{unif}(\mathbb{R}))$ , $f$
, , $f*g,$ $g\in \mathrm{L}^{1}(\mathbb{R}),$ $||g||_{1}\leq 1$ , $\mathrm{L}^{\infty}(\mathbb{R})$
$W$(f) 14. , $W(f)\subset W^{*}(f)$
. , , $f$ $W$(f) $\mathrm{L}^{\infty}(\mathrm{R})$
( , ) .
A.3 $f\in Q(\mathbb{R})\cap \mathrm{C}_{unif}(\mathrm{R})$ $M(e_{-\xi}\cdot f)e_{\xi}\in W$(f) .
13 [6] p.170. , $\sigma_{w}*$ $\mathrm{A}$) . $f\in t^{\infty}(\mathrm{R})$ $\sigma^{*}(f)$ $f$
Fourier $\hat{f}$ (pseudO-measure) $\Sigma(\hat{f})$ (Theorem 6.1, p.170)
14[6], p.157. , W( $f$ , $\sum b_{j}f(\cdot-$
$fb_{j,fi}$ 1\emptyset \leq # \emptyset \epsilon \emptyset L--\infty laJf\Delta \hslash l-\sim s--A $\text{ }rs\mathrm{F}\mathrm{e}\dot{\text{ }}$ $\text{ }o$–$I^{}\mathrm{f}\mathrm{f}\mathrm{i}$. $\mathfrak{M}\mathrm{A}_{1}$. }$\mathrm{h}\mathrm{a}$ $\mathrm{g}\text{ }\mathrm{A}_{1}\mathrm{f}\mathrm{f}\mathrm{l}\mathrm{R}\text{ }\mathrm{Z}^{\cdot}$ $\mathrm{L}\hslash\backslash .\text{ }\acute{\text{ }}\mathrm{f}\acute{\text{ }}$
, , . , $f$
$W^{*}(f)$ .
157
, $f\in \mathrm{L}^{\infty}(\mathbb{R})$ ,
$\sigma(f)=\{\xi\in \mathbb{R}, ce_{\xi_{-}}\in W(f),\cdot c\neq 0\}$
$f$ ) $\triangleright^{15}$ $\triangleright$ ) . , $\sigma(f)\subset\sigma^{*}(f)$ .
, ,
A2 $f\in \mathrm{L}_{ad}^{\infty}$ (R) . ,
$M(f)=0$ $\Leftrightarrow$ $0\not\in W(f.\cdot$
.
A.4 $f\in Q(\mathbb{R})\cap \mathrm{C}_{unif}(\mathbb{R})$ , $\sigma^{\mu}(f)=\sigma(f)$ .
A.2 2.4 $h$ (x) $Q(\mathrm{R})\cap \mathrm{C}_{unif}(\mathrm{R})$ , $\sigma^{\mu}(h)=\sigma(h)=$
$\{0\}$ ,
, $g\in \mathrm{L}^{1}$ (R) $f\in \mathrm{L}^{\infty}(\mathbb{R})$ $f*g\in \mathrm{C}_{unif}(\mathrm{R})$
, , $g$ , $\sigma^{\mu}(f)=\sigma(g*f)=W(g*f)$
.
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